Hemolymph and tissue-bound peptidase-resistant analogs of the insect allatostatins.
While neuropeptides of the allatostatin family inhibit in vitro production of juvenile hormone, which modulates aspects of development and reproduction in the cockroach, Diploptera punctata, they are susceptible to inactivation by peptidases in the hemolymph, gut, and bound to internal tissues. Patterns of peptidase cleavage were investigated in two allatostatin analogs in which sterically bulky components were incorporated into the active core region to block peptidase attack. The results were used to design and synthesize the first pseudopeptide analog of an insect neuropeptide resistant to degradation by both hemolymph and tissue-bound peptidases. This pseudotetrapeptide allatostatin mimetic analog represents a valuable tool to neuroendocrinologists studying mechanisms by which the natural peptides operate and the physiological consequences of challenging an insect with an allatostatin that is not readily degraded via peptidase enzymes. Disruption of critical physiological processes modulated by neuropeptides such as the allatostatins via peptidase-resistant mimetic analogs could form the basis for novel pest insect management strategies in the future.